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ABSTRACT 

The Energy Communications Center (ECC| has sponsored- 
a number of alcohol fuels, activities desicrned to share information 
about alcohol fuels with two-year col lecre faculty and adaiaistrators 
»rd to clarify the menpower^and curriculum issues related to fuel 
production. This paper is the result of the las* of these activities, 
a ore-dav aeetincr of fuel experts and educators held in Harch 1981. . 
After a summary of the. maiornzonclusions reached at the meating, 
background information on the goals and activities of the ECC is 
presented, aloncr with a listing of the Harch 1981 aeeting 
participants. Next, the paper explains why the alcohol fuels industry 
is in flux and presents two arguments in support of American 
investment in the industry. These arguments relate to alcoiol as a : 
mea* s of enhancing national security and alcohol 'production as a 
trigger for rural revitalization. Speculative figures are then 
presented for the future of alcohol* fuel production, followed by a 
review of studies pt.blecting labor reguirements in. the industry. The 
next section of the paper looks at the role of the community 
colleges, focusing^on their function *s regional .training centers, a 
three-phase approach to program development, the implementation of 
*his approach" at State Pair College, and their responsibility to 
provide ob-Jective, factual details about the alcohol fuels issue to 
diminish community resistanpe. After summarizing the issues raised at 
the Harch meeting, the paper concludes with an annotated list of v 
resources. fAYC) . * % , 
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Summary 

"American , fuels" development has generated in- 
txreasing interest in(the past "few years.- The interest has 
been fostered by the painful costs -of fuels and public 
awareness of the billions, of dollars '(approximately $90 
billion in 1980) the United States pays for foreign* oil. 
The potential of these domestic fuels to trigger local self- 
sufficiency, rural le^itaHzatiojri, arid economic develop-" 
— ment— has also - stimulated -interest -in alcohol, - wind; 
gecrthermal, solar, wood, methane from animal wastes 
and municipal sewage, and xqal. Recently, the interest 
has been prompted by a government-sponsored report 
stating that our centralized production and supply sys- 
tem is vulnerable to destructive assaults by domestic or 
foreign organizations. 

In the last several^ mooths, with support from the 
U.S. Department of Energy, AACJCs Energy Communi- 
cations Center has sponsored a number of alcohol fuels 
activities designed^ to share infprmation about alcohol 
fuels with two-year college faculty* and administrators 
and to clarify the manpower and curriculum issues re- 
lated to production. The series of activities was capped 
by a March 6, 1981, meeting held at AAQC. Represen- 
tatives of two-year colleges attended with officials from 
national organizations speaking for alcohol fuels, man- 
power research, and rural America. This paper is in 
large measure a report of. the meeting. 

Major conclusions include: 
. • Energy issues are too important for colleges to. ig- 
nore in their program offerings; each x college 
' should determine what energy focuses anq-. what 
/program forms make most, sense for its local area. 
• Community-size alcohol plants have the potential 
of leading the way toward local-economic de- 
velopment and self-sufficiency. 



• Production and manpower projections vary 
widely from one source to another. Even if the 

_ most optimistic production levels are reached, the 
eviden)se shows that there will be only a modest 
ne.ed/fot narrowly-trained alcohol fuefs techni- 
cia-nsi The' most; reasonable approach for colleges 
••is to -train energy generalists through curricula 
that "focus on basic competencies in science, math, 
management, and communications. Th£ curricula 

- Should addressa variety of- energy -resource areas, 
Svith ^grounding in occupations in which jobs cur- 
rently exist. * ♦ 

• If alcohol fuel' production. is to expand in local 
corffmunities, colleges, may have to assume a 
leadership role. An important part of this role 
would be to communicate reliable data about al- 
cohol fuels "to- financial institutions, construction 
firms, and potential .owners to induce plant sit- 
ings. Colleger might . also^ lead the way in * 
broadening fhe cortcep^of alcohol fuelst:-In addi- 
tion to -its application for individual integrated 
energy farm systems, colleges might 'demonstrate, 
its potential as a community* enterprise.' 

• Before alcohol ,fueL production ^n expand sig- 
nificantly, a nurribek of^product ttse applications 

."have to be developed, including gasoline- and 
diesel-powered engine conversion and by-product 
uses.j Markets for the. production have to be 
created. - 



.Background 

.\ * : \ V " . ' ^ 

Humdn history becomes more and more a 
race between eduation and catastrophe. H. 
^ G. Wells, The Outline of History, 1920. 

In August 1979 the American Association of Com- 
munity . and Junior Colleges (AACJC) received a grant 
from the U.S. Department of Energy (USDOE), Office of 
Consumer Aff a ir s,, -to - establish - artd administer the - 
Ener^ Communications Center. The Center's principal 
purpose was to stimulate greater two-year; college 
•energy-related activities. The Center's essentiafstrategy 
was to collect and disseminate an assortment of energy 
information of use to tcftleges in introducing, Improving, 
and -expanding energy education offerings. AH- energy 
sources were to receive attention. \ J 
r * While one energy source was not to be stressed 
abov^ others, the Center ha£ been especially, involved in 
alcohol fuels issues. -The reason* for the.focus is the addi- 
tion of USDOE Alcohol Fuels Office monies to the 
Center's basic, grant. It was the opinion of USDOE off-.; 
cials that the most appropriate and effective means of 
informing local communities of the potential of alcohol' 
fuels and of imparting reliable data about the fuel prof 
duction process and alcohol uses wtfs fhrough locally^' 
based colleges. A compendium of the C enter's work in"' 
alcohoHuels folloWs: 1 J - 

: • November 1-2, 1979f supported a national meet- 
ing of Alcohol Fuels Training Program grantees 
(40 postsecondaiy institutions, each the recipient 
of a $10,000 grant from USDOE to conduct, al- 
cohol fuels workshops) at Lincplri XandLCommu- 
'nity College, Springfield^ Illinois. . ■ \" 

. t November 1979-July 1980: administered 3 subcon- 
tract with Colby Community College, Colby, Kan- 



• sas, that, supported the publication of the col- 
lege's./! teaming Guide for Alcohol Fuel Production, 
m a text generated out of the college's week-long 
workshops that began in May 1979. 
\ - • February 22, 1980: " hosted one-day meeting of 
selected two-year college Alcohol Fuels Training 
• Program grantees to discuss their . progress to 
date, .identify problems, aud prepare recommen- 
_ * dations (for USDOE and AACJC) for program im- 
'l~ provement; at AACJC in Washington, D.C.; re- 
? port is available. - - 

/ • July 1980-present: co-sponsored* with the National 
Gasohol Commission, Inc., Lincoln, Nebraska, a 
. * " series of three two-and-one-half day Alcohol 
Fuels Seminars for N two-year college faculty arid 
administrators; seminars were held in Fort Worth, 
Texas (August 6-8, 1380), Cincinnati, Ohio (Sep- 
tember 10-12, 1980), and Columbia, South 
Carolina (February 3*-5, 1981, in concert with Mid- 
lands Technical Institute). 
' • December 12/ 1980: organized and moderated 
oneway meeting of five college officials and "Other 
organization representatives who had developed 
alcohV fuels curricula or who were preparing 
such programs; at AACJC in . Washington, D.C; 
report i^ivailable. , 
March 6, 1981: organized and moderated one-day 
meeting of alcohol fuels experts and educators to 
discuss production projections, manpower needs, 
arid the role of two-year colleges. \ ■ s ■ 
. Thi^special issue paper is*an attempt to capture in 
brief, form some of the important considerations that 
^were raised in these Various activities. In large measure 
the paper's substance comes from the March 6, 1981, 
discussion, a meeting designed to help shape this essay. 
The paper is an attempt to offer colleges state-of-the-art 



thinking about alcohol fuels as 4 "base upon which col- 
leges can determine what roles they might assume in 
providing local alcohol fuels education programs. 
The participants in the March 6 meeting were: 

James H. Tangeman, President ' 
« Colby Community College 
Colby, Kansas 
Robert L.^oojfman, President ' 

^Lincoln -Land'Gommunity College " 

' -Springfield/ Illinois 

Keith Allen, Director, Ag Energy 

. State Fair Community 'College . * 

Sedalia, Missouri » 
Myron Reamran, Chief Executive Officer 
National <2asohol Commission, Inc. 
Lincoln, Nebraska 
Jay Martin, Director of Educational Services 

National Gasohol Commission/ Inc. 
Lincoln,, Nebraska. ' % : ' 

Brian Muller, Rural America ^ 

Washington,. D*C ~ 
Ioanna R. Little, Research Assistant 
Oak Ridge Associated Universities 
Oak Ridge, Tennessee*. - < 

Pete Mourning, Information Systems Division 
Solar Energy Research Institute 
Go!den,Colorado 
J Steven J. Winston, Energy Incorporated 
. Idaho Falls, Idaho : 
David E. Hallberg, President - 
• Renewable Fuels Association 

Washington, D.C , \ 
Lawrence Akers, Program -Manager, USDOE 

Washington, D.C. ' ' 

James R. Mahoney, AACJC 
A draft of the paper was shared with the participants 
for their comments and suggestions. • m * 
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Introduction \ 

There is nothing fnor* difficult to Ukc ifi 
hand, more perilous to conduct, of more Un' 
certain in its success; than to take the lead iff. 
4 -'l the introduction erf a rjew order of things/ 
f Machiavelli, The Prince, 1532. 

It may be an understatement to suggest tP a t the al- 
cohol fuels industry is in flux7 Like atT emerge issues, 
it is bothered by the conflicting contentions Of propo-; 
nents and opponents and by the vagaries of e^nts and 
circumstances surrounding them. In alcohol Aiels the 
vagaries are mtffciple. The^ include: 

% Diametrical shift in federal government interest 
and support /- ; , ' 

• % Illegal -advantages taken by charlatans (^ee WaZ/; 
W'Strcct Journal,, March 10, p. 56) - 

• V Conservatism of financial institutions "$nd the* 

construction industry - ; ^ 
% Uncertainty of end-u$e markets and th^ ^nderde- 

• velopment of these markets (distillers dr* e <i gfain, 
auto conversion, diesel conversion, etc.) 

• Variability of feedstocks regionally and fa some-' 
times widely fluctuating prices of ^he fee^^tod* 

• Lapses in technology (municipal solid v^tes and 
/.cellulosic-conversion) ■ ■ * " ' 

- • Reluctance of engine manufacturers tcx ^ake al- 
cohol-burning engines available^ in this ^oufitry, 

• engines thjptare currently being built fa* foreign 
countries^Brazil, for example) V. . , - 

• Petrdeum^serves currently at the hi^p^st level 
in history ^ ' . 

• Gerieral pu&lic Suspicion that there is /^liquid 
fuel shortage in this country> that the shortage'* 
has been manufactured by large energy /tons and 
the federal government in collaboration 



• General public naivete aboti't alcohol fuels 

• General stability of gasoline pricec (before detegu* 
< . l^ion), the easy availability of gasoline- 0^4 

d'esel, and the recent announcement (WasJiini tQ n 
Post, March' 13, 1981, p. D-2) that large fuel C W 
.panics- are offering two to four cent rebates fSr 
gallon on some purchases . . * ' 

• Conf u sior\ created by the food/fuels and- energy 
^_ balance controversies . 

• Conflicting assessments from various sour^s 
(community colleges-runiversities, oil industrV- 

, agriculture industry, U.S. Department Of 

- Energy— U.S. Department of Agriculture, etc.) 
« • Escalating joan interest rates 

• Geneoif feqr of trying something new 
Until recently .alqohol fuels supporters have 

economics arguments to justify American investment »W 
the industry .. N 0 vv, two other tacks have been intr 0 - 
duced: alcohol as a -means of enhancing national 
urity (afcPhol as an American fuefj^and alcohol prodi^, 
tion as" a'^igger fqr mral revitalization. 

American energy development has evolved to hu.# e . • 
centralized organizations that produce v a limited variety 
of energy forms. The installations are thus easy targets 
for radical bombings, terrorist attacks, and enemy ^ 
saults. In Energy, Vulnerability, and War., a report produ^ 
edby the Energy, and Defense Project and. supported Vf 
the Federal Emergency Management' Agency, the w r i N 
ers state that 10 Russian SSl8's (the. largest Soviet inter- 
continental ballistic- missile) carrying eight multiple 
-warheads eadi could destroy 70 percent of .all Americ^ 
energy jsupplies in a single attack, effectively shutting 
down this country and crippling our national defense.. A 
decentralized energy system, -with production- operT 
tions Tri virtually thousands of locations (communing/ 
states, and regional centers, etc.), making a greater vaji* 



ety of energy supplies (ethanol, methanol, methane, 
solar, etc.) would be much less open to this sort of at- 
tack. Further, the flow of American dollars to foreign 
countries to purchase liquid fuels (approximately $90 
billion last year or $410 for every American citizen or 
$171,232.87/miriute for the year) would be significantly 
reduced. The implications of the dollar flow for Amer- * 
icatu independence and individual freedom and safety 
are obvious. Without substantial development and pro- 
duction of American energy sources (particularly liquid 
fuels), both fossil fuels and renewables along with con- 
tinuing conservation Savings, the flow of these doUars 
will contihue-^at an increasing rate. • 
The second new argument being introduced by al- 
cohol fuel supporters is that alcohol" fuel production in ~ m 
rural areas can trigger economic development and lead 
to rural revitalization.* The need for such revitalization 
is captured in part by the following details: * 
- • While ruitol America comprises 27 percent of the 

U.S. p9pinatidn, 42. percent of all low income 

householdsWist in these areas. . 

• In Nebraska! only 14 communities* have a positive. 
* cash flow; tliat is, most communities in the state 

•are sending taore dollars out of thei£^jeas^for 
goods and services than are being returned. 

• In. Iowa, $5.1 billion was exported put of the state 

* ' ^ last year for energy supplies, a figure that trans-^ 



* It should be noted that alcohol fuels production is not just a rural 
issue. It has important implications. for urban areas. The U.S. Na- 
tional Alcohol Fuels Commission reported that the 150 largest cities 
in America could produce ID billion gallons per year of alcohol fuel' 
from municipal soIioNwaste by the year 2000. In the face of chang- 
ing urban demographics^population losses and aging citizens with 
lower incomes, as reported in 1980 census), smaller tax bases, 
higher energy costs, among the other conditions, alcohol fuel plants 
in the cities have the same potential as they have for rural areas. * 



lates into 300,000 lost jobs. ■ '. _ ' 

• Nationally, transportation costs represent 80 per- 
cent of the* price^ for foodstuffs; the average dis- 

* . tance a food item travels is 111 miles. 

• 75 percent of American goods are produced by 
large corporations. Increasing transportation costs 

• will requije {he corporations to reduce the dis- 
tances from which they draw their raw materials, 
thus leaving many rural areas withoyt markets for 
their products. , 

Advocates v>f alcohol fuel production ' suggest that 
these enervating^ circumstances can be reversed with . the - 
aid of the cbnstructipp and operation of community al- 
cohol fuel* plants. VVHIf the plants as triggers,, integrated 
energy systems at the community level can be created.' 
^The success of this model can lead to the creation of 
other cooperative Systems, including food and materials 
processing operations, and eventually toward a self-suf- 
ficient community. This scenario presents one best-case 
possibility.* At this point, its creation details are not as 
important as the significant problems it addresses. 



Or 



Production* Projections 

New opinions are always' suspected, and 
usually, opposed, without any other reason * 
but because they are not already common. 
John Locke, Essay Concerning Human Under- 
standing, 1690. 

Anything new creates opponents and proponents. 
Generally the opponents assume their positions essen- 
tially on the grounds that a thing is new, different from, 
the way things are generally done. The opponents have 
some investment, in. academic. training, in professional 
focus, or-in cash in the "old way." The proponents, on 
the other hand, find opportunity in the -new for the 
same reasons that the opponents find disadvantage. The 
result is that in their respective negative and positive 
zeal actual conditions 'are exaggerated. Educators have 
to find the truth between the extremes before they can- 
shape reasonable programs to address the new ideas. 

This analysis applies to the emerging alcohol fuels 
industry. The situation with this issue is exacerbated by 
the emotional charges that accompany it: distrust of 
public officials, skepticism created by those who exag- 
gerate the potential of production, escalating costs, char- 
latans who have "taken" people through investments in 
phony enterprises, and the specters that have been' 
raised regarding the capacity of unfriendly countries to 
disrupt (if not destroy) energy supplies in this country. 

The result of these factors is wide-ranging estimates 
of future production. The Center for the Biology of Nat- 
ural Systems, St. Louis, Missouri (reported in American 
Jobs From'Alcohol Fuel), suggests that 50 billion gallons of 
ethanol per year could be produced in this country by 
the . mid-1980's. The Solar Energy - Research Institute 
(SERI) estimates that total production capacity may 
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reach 3.5 billion gallons by 1986. (See Fig. 1.) SERI's 
numbers are based upon information received from 
operators or potential operators of alcohol fuel plants. 
Data on new installations are added continually. 



figure r 

Selected Data From AF Installations Data Base 
(as of 3/1/81) 



,A. Number of installations, capacity volume by stage of opera- 
tion _ - . / . 





# of 
Installations 


Capacity Volume 
(Millions GPY) 


Under Study 


53 


740 


Being Planned 


153 


2200 


Under Construction 


195 


444' 


^In Operation - 


281 : 


115 ..' 


No Longer Operating 


^58 .* 


1 ■' 

• 


TOTAL 


740 ' 


3500 > V 



B. Capacity Volume Online by Year 

1/1/82 1/1/83 1/1/84 1/1/85 1/1/86 

Capacity Volume 2170 3310 3482 ' 3482 3500 
(Millions GPY) 

♦ Provided by the Solar Energy Research Institute 



The National Gasohol Commission (NGC) projects a 
7/2 billion gallon per year production level in 1986. (See. 
Figure 2.) 

) 1C 
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FIGURE 2 




National Gasohol Commission Projections 


Year 




Total Gallons per Year 


1982 




8.9 million 


1983 
1984 




1.8 billion 

3.6 billion \ 


1985 




5.9 billion 






7.2 billion (boosted, by first 
cellulosic conversion plants) 


1987 * 




9.6 billion . 


1988 
1989 

1990 




11,0 billion . . 

■ 

13.0 billfon (50% of which would be 
anhydrous — 200 proof — for % use in 
gasohol; 50^as a straight fuel — 
100-190 proof — in alcohol-burning 
engines) x 

15.7 billion (boosted by urban/ 
•« municipal solid waste conversion) 
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The Commission's figures are based upon the pro- 
duction capacity of approximately 420 projects it has 
been able to identify and the construction activity .that 
federal support has stimulated. Further, the Commis- 
sion estimates' that 20 percent of the producers will' 
make 80 percent of the ethanol. Thus; much- of the -pro- 
duction will occur in large plants, ones that will proba- 
^bly be highly automated (Uke/Archer-Daniels-Midland 
Company in Decatur, Illinois, that currently produces 85 



'* percent of the ethanol made in this country), a fact that 
has important implications for* community college al- 
cohol technician training programs. It may also suggest 
a conflict with the argument, t&at ethagol production 
will be a decentralized system, or^e designed to stimu- 
late rural revitalization. In fact, it may actually ^reflect 
the highly centralized operations that characterize exist- 
ing energy production .systems, -v/ 

• To help stimulate the development of community- 
size plants and to broadcast the economic development 
.potential of alcohol fuels production in local areas,* the 
NGC is offering workshop's in 20 states betw^gn April 
and December of this year. Further, the Coipimission re- 

» ports that a growing number of developing couptries are 
seeking information about alcohol development, produc- 
tion, and equipment/ NGC projects a ne^d for American 
technicians to serve as technical advisors to these coun- 
tries, teacher training programs for .overseas -projects, 
and space for foreign students in American colleges. 



Manpower Needs 



Like, production estimates, manpower needs assess- 
ments for the emerging industry vary ^widely: State 'Fair 
.Community College, in preparation for the implementa- 
tion of an AAS degree program entitled Ag Energy, con- 
ducted a national, survey of ethanol fuel plants and of 
organizations planning to produce ?thanoT The 1981 
survey of 52 different sites revealed that the current pro- 
ducers estimate 50 available jobs for college-trained tech- 
nicians. The potential future producers- projected 397 
jobs for college-trained people from 1981 through 1983. 
These are all-in-plant positions. The types of respon- 
sibilities the" individuals would have were prbt identified. 

In_ 19S0-S1 Oak Ridge Associated Universities 
(ORAU) in Tennessee conducted a study* to determine 
the employment and income impacts of biomass energy 
development. On-site interviews with on-farm ethanol 
producers and other larger producers resulted in case 
studies. Findings showed that plapt manager^ are being 
paid $5-S6/hour and plant operators $4-S5/hour. ORAU 
follow-up telephone calls indicated that trained commu- 
nity college employees might expect to receive from $.50 
to $1.50 per h6ur more. * 

ORAU's manpower analysis is captured in Figure 3 
on the following page. The numbers show that, at the 
five 'billion gallon production/level between 9,100 and 
.20,00/f plant workers will be^requirec^ More workers will 
be required in the transportation and harvesting areas. 
Figure 4 suggests that few of the plant personnel will re- 
quire conceritfated ethanol fuel production education, 
that* many workiers" Tall in standard occupational 
categories (welders, . electricians, pipefitters, etc.), and 
Chat only a small percentage m of the workers need educa- 
tion beyond the high* school level. Further, the implica- 
tion is -that plant owners; may want to do most of the 
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FIGURE 3* 



Annual 

Production Alcohol' 
(Mil Gat.) Plant Workers 
100 
300 
500 
1,000 
2,'000 
5,000 
8,00} 

•10,000 



Table in-1. National Employment Related to Alcohol Plant Operation, 

. Transportation Feedstock Supply at Various Levels of Production . -,. 

>. Emp^ment (worker-years) 'Employment (worker-years^ 

Production and Harvesting of Feedstock 



182-400; 
546-1,200 ' 
910-2,000 
1,820-4,000 
3,640-8,000 
9,100-20,000 
14,560-32,000: 
18,200-40,000 



Truck 
Drivers 

63 

189' 

315 

. 630 

1,260 

3,150 

5,040 ■ 

6,300 ' 



Total 
24543 
735-1,389 
' 1,225-2,315 
'2,450-4,630 
4,900-9;260 
12,250-23,150 
19,600-37,040 

24^0046,300 



Cora. 

1,280 
3,840 
6,400 
•12,800 
25,600 
• 64,000 
102,400 
128,000 



.2,560 
7,680 
12,800 
25,600 
•51,200 
128,000 



256,000 



Wheat 

.3,200 
, 9,600 
' 16, 

64,000 
160,000 
256,000 
320,000 



Number reqmred is dependent upbn size of plants built. IfsnnK plants are built larger number iriD apply 
Assumes each driver makes 3 deliveries per'day and separate-trucks are used for pain and DDG , 
Assumes a full year's employment for a hired farm worker is completed in 6 or 7 months and involves 
an average o .1250 hours. This is.consistent with information reported in Bureau of Labor Statistics, Occupa- 
bonal Ontloolc Handbook, .Govenunent Printing Office; Washington^.c!, 1979. ■ 

•Died Employment and Earnings Implications of Regional Biomass Energy Utilization: New England and" 
the Combelt States. ' / 9 • . 
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Occupational! 
Category 

Engineers and 
Scientists 



FIGURE 4* > - , 
Clas^fiation of Job Positions in the Alcohol Fuel s 

- Grain and Alcohol Plant 
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Support 
Workers 



Blue Collar 
Workers 



\x Education and 
' Training Requited 

' . ' Generally requires a four- 
year Bachelor's Degree - ^ 
but may require post- 
graduate study . i 

. Generally requires at least 
a two-year Associate Degree 
for Technicians; Technologist 
requires a four-year Degree : 

Generally requires an 
. Apprenticeship^ 



Operation and Maintenance 

Chetaist, 1 
Design Engineers , 



Lab Technidans 



/ 

Semiskilled 
• Jobs 



Management Administrative, 
Sales, Boiler Operators, 
Welders, Pipefitters, 
Electricians 



May require. High School 
Education 



Office Workers, Janitors, • 
'* . Process Operators, Truck 
Drivers, Assembly Workers, 
Farm Laborers, Sales People 

Source; Organizational scheme developed by John Woodburn, Opportunities in Energy Cam, VGW Caseer, 
Horizons, National Textbook Company, Skokie, Illinois, 1979: 

* Direct Employment and Earnings Implications oft Regional Biomass Energy Utilization: New England and 
the Combelt States. • 



special training themselves, on the job. • 

A third study projects that at the six billion gallon 
per year production level, 960,000 new jobs will be 
created by the alcohol fuels industry. * ■ 

4Q9,000 of these jobs would be created over ^ 
a period. of five years with the construction 
of the plants. An additional 71,000 jobs 
would be required on a permanent basis to 
operate, maintain, and supply the plants. Up 
to 480,000 additional jobs would be created 
through the multiplier effect when newly 
. ( * employed construction and production work- 
ers spend their incomes on consumer goods 
and services. "Summary," Am'erican Jobs 
From Alcohol Fuels, p.i. • 

v The number of plant operation and maintenance 
^jobs would depend on the size of plants constructed. 
The general rule is the larger the plant the fewer work- 
ers needed because of automation. Figure 5 presents an 
analysis of the direct jobs gained. Figure 6 shows the 
new jobs associated with plant operation", maintenance, 
and supply. . ' ' - 
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Jobs Generated With a $12 BiHion Investment 
In Ethanol Plant Construction ? ' 
<pry Milling) 
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Industry Number of' Jobs 

Construction . c ...,'.. *"T*59>970 

Fabricated Structural • > 

Metal '.: 60,090 

Miscellaneous Professional* 
Services . * 

(Engineering) 20,550 
Basic Sterfand Blast # 

Furnaces \ v« T 15,930 

Otl>6r Fabricated' MeTal ■ 

Products .11,360 

"Wh'olesale Trade *:.. 8,810 

Miscellaneous Business . 

Services 7,900 .. 

Retail Trade s . 5,270 

Scryice'lndustry „ 

Machinery* 4,720 

Truck Transporation 4,700 
General Industry x 

• Machinery....^ 4,270 < 

Cement and Concrete 

Products .' 3,510 

Electric Transmission 

Equipment ^ ...... 3,340 

Special Industry 

Machinery 2,580 

Electric Lighting and 

. Wiring 2,570 

"New Highway 

, .Construction 2,530 

Primary Aluminum and* 

Aluminum Products ... 2,300 
Iron and Steel Foundries 

and Forgings 2,060 

Wooden Containers 1,880 



Industry Number of Jobs 

* Scientific and Controlling 

I- Instruments** 1,820* 

Machine Shop Products .- 1,710 
Prjmary Copper and Copper 

Products 1.190 

Milhvork, Plywood and other 

.Wood Products 1,190 

Electrical industrial 

- . Apparatus :.. 990 

Miscellaneous Stone and Clay 

Products 830 

* Material Handling 

Equipment 740 

Farm Machinery 650 

Household Appliances 630 

. Typewritersand Office 

Equipment 520 

Computers and Peripheral 

Equipment '..."T : 450 

Hotels* and Lodging 
. " Places 390 

* Sawmills and Planing* 

■ j^Mills ! 350 

Electronic Components ..... 250 
. Heating Apparatus and *. 

Plumbing Fixtures 240 

•Metal Working Machines 230 
Construction, 4 Mining and 

OilMriUMachmery 2lO ' 

.Ston^PB^Cby Mining .... 170 

* Logging 120 

ALL OTHEFf 72,020 



TOTAL JOB GAIN 409,000 
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Jobs.Cenerated Annually From C^e^tiug/ MainUiniflg r 
., ' . ':.< and Supplying.tlie Alcohol fuel PUi^ts - * , t "* 

,- •■ • * 
Personnel fo^'Plaht Operations .U Jl, 



Food Products (Yeast) .....;„.;::.;„w..U..jl.,..:....:..; < -.;;.J. .*. 300 

■ ' 

' Industrial Organic, and Inorganic Chemicals ^ (Enzymes) ....<*' fiQlj 

Trudc Transportation .1: i". JLJ :^SJsJ^k 8,380 

Wholesale fyde .:„'...; L.J:;J^ t ^ JOB 

Coal, Electricity, Gas ^!;.:.^.,. ; , L. - ,u *^ 8^880 



Other ;. s^ic^L^L..^..;. 1X970 



/*•..•.;•• 'v. '., V' TfltalJobsGainti '-.jlfcMO 
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Role of Community Colleges V ' 

J 

. : ; " As shown above, production and manpow^.prPjec- 
Hons vary greatly among sources- What doe$ n ot vary, 
however, is the clearly modest need; no ni^er how 
'much alcohol is produced in this country, fof Specially 
trained, narrowly focused alcohol fuels technicians'. If 
colleges' do move in this direction, the likeliho^ is that 
a good number of graduates will find themselves in un- 
happy circumstances: unemployed, underemployed, 
nus-Qrf^ployed, and disgruntled with the co!leg£ that by 
implication, led students to^beftgve jobs waited *or them 
upon graduation. 

While there may not Ji>e a need for an ^parisive 
number of alcohol fuels technicians, there is 3 *\eed fori 
some, and there* ivillcontintie to be a need if i^e fledgJ 
ling industry develops. The suggestion, made V com- 
munity college representatives is that some fe\v Somniu- 
nity colleges might serve as regional training centers, 
with each center assuming the responsibility ic x specific 
portions of the specialty training. One college, far e^m- 
pie, might specialize in the distillation/ferment^on pro- 
cess; another, engine conversion procedures. f?^ll other 
possibilities for special focus areas are: micf°^iology/ 
chemistry, heat exchange technicians, laboratory techni- 
■ dans, electricians, agriculture marketing technicians, 
and managers. The value in such an approach ^ that it. 
takes advantage of the expertise of faculty cur r ^tly em* 
ployed by the colleges, it reduces the mve^t^ent (in 
personnel, equipment, materials, etc.) required by iridU 
vidual colleges/ and it makes it more convenient fof in- 
dividuals (new. students, workers interested in new 
Careers, and craftsmen who are in need of skill* Upgrad- 
ing) to secure the particular, education they ^sir£. It 
also avoids the danger suggested above; that is, produc- 
ing graduates from AAS degree programs wh<7 Sre un- 
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able to find suitable jobs in the industry. Until the in- 
dustry is developed, it would be much more reasonable 
for a college with special interest in alcohol fuels pro- 
duction, and special capacity, to concentrate' on separate 
components of the field. 

# Further, preliminary college investigations of new 
-plant-operations indicate that- plant operators ^do not 
know ^precisely the skills they want their employees to 
have. Their experience is too limited to allow them to 
make these judgments. The best guess now is that what 
would be most useful to them is a person yiho could 
serve as <a quality control manager, a generally trained 
persor^ who knows iheyprodyction process,, can troub- 
leshoot operations, and is knowledgeable^about energy 
management principles^ \ 

For those colleges not already involved in some 
form of alcohol fuels education, one college president 
suggested a three-phase approach to development:. (1) 
offer general information workshops for farmers and 
other groups in the community, as a way of imparting 
uprto-date and factual details about alcohol fuels pro- 
duction and ttse; (2) if the response to the workshops 
warrants further offerings, develop courses," sequences 
of^cpurses,; or certificate programs; i£ the response does 
not warrant further development and there is little abid- 
ing interest in the workshops, no further activity should 
be conducted; (3) again, if interest supports it, a full 
AAS degree program should be introduced. 

This phased scheme is a traditional means through 
which new programs are introduced in colleges. A stan- 
dard part of this^Cheme is the use of curriculum advis- 
ory committees, composed of local business people who 
are familiar with the field and who might eventually 
employ graduates of the program. Such committees 
should be. used for these programs. In both phases (1) 
and (2), the regional specialty approach should be at- 
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tempted. And, because of the uncertain employment 
picture, the most logical approach for a college is to 
offer an education program that produces an energy 
generalise 

Such a program is planned for introduction this fall 
at State Fair Community College. The Ag Energy AAS 
degree curriculum has seven core courses. The. program 
-is interdisciplrnary; with the core courses taught TrTfour 
different departments. Chemistry is taught through the 
Chemistry Department, with all demonstration examples 
related to agriculture energy. Biology is taught in the 
Biology Department. The Building Trtictes Department 
offers the Building Trades course/with focus on solar. 
The four remaining core courses — Alcohol Fuels I (3-cre- 
dit course) and II (96-hour hands-on course), Introduc- 
tion to Ag Energy (3-credit course), and Ag Energy Pro- 
duction (3-credit course) — are offered through the Ag- 
riculture Department. Stress is placed on integrated 
energy systems. The program includes , instruction in 
methane, alcohol solar, and other energy sources' der 
rived from agricultural prpducts. The remaining courses 
in the degree program concentrate on b5sic skills in- 
struction in agriculture, liberal -studies, and the sciences. 
Graduates- of the program will be ready, to manage their 
o\vn farms on which they might install- integrated 
energy systems or to enter one or another of the energy 
industries, or other related industries for which their 
basic skills will qualify them. The- curriculum stresses 
basic sciencWagricuItufe/communirations/management 
competencies, ones that prepare students for a variety 
of occupations, thus improving their employability. 

These education program suggestions are not new 
to two-year colleges. They are approaches that the col- 
leges have applied before. They are based on the tradi- 
tional formula for program creation in occupational 
areas: industry/business manpower needs drive training 
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programs. The formula describes an intimate marriage 
• between local business and the community college, a 
union designed Jo vitalize the local economy and to im- 
prove the quality of life in the area. 

While the formula is undeniably effective and logi- 
cal; colleges should not be wedderf only to this ap- 
— proach.-Goll^ges-shoukl-examine not-oni)r ^vhat exists 
but' also what might exist (or what needs to exist) for 
the betterment of the community. In regard to energy, 
for example, colleges might take the responsibility for 
presenting alternate energy futures for citizens in its ser- 
vice district. It might assume a primary role in examin- 
ing the possibilities of collaboration among various com- 
munity segments in establishing some form of commu- 
nity energy enterprise. And, for alcohol fuels, it n^ight 
lead the way in broadening the concept of alcohol pro- 
eduction and integrated energy systems as essentially an 
individual farm activity by demonstrating its potential as 
a community enterprise. With this approach, the college 
becomes much more than a manpower training center. 
It becomes a locus for community growth. Because the 
college is a center of learning (sometimes the only center 
within hundreds of miles, particularly in rural areas), 
because its personnel are experts in an assortment of 
disciplines, because its function is to provide quality 
learning opportunities of many sorts for community res- 
idents, and because the college has an important role to 
play in community development (economic, social, en- 
vironmental, recreational, among others), a legitimate 
function for the college may be to make the community 
aware of matters about which it may not have asked to 
,be informed. It may be the college's responsibility to 
provide the community with objective, factuataletails 
about an issue to help citizens make their own inarmed 
decisions concerning the importance of the issue for its 
well-being. ? - 
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The energy issue offers a case in point. According 
to the' knowledgeable people who attended the Nj^rch 6 
r meeting at AAQC, the construction and operation of an 
alcohol fuel plant in a community could have significant 
long-term positive effects upon the general economy of 
the area. In a number of slow, complicated, and^ uncer- 
tain steps, a local community plant has the potential of 
leading the way toward economic development and 
local self-sufficiency. As suggested earlier, a. community- 
size alcohol fuel plant could expand directly and indi- 
rectly the employment base; it could encourage the de- 
velopment of related energy businesses (methane gener- 
ation, solar applications, among others); it could lead to 
the establishment of an assortment of service businesses 
(engine conversion, supply companies, food processing 
firms, among others); and it could set a pattern that 
would reverse the dependence of local communities on 
huge, centralized process and handling operations dis- 
tant from* the origin of the raw materials, a pattern set 
in motion decades ago. Its reversal may appear to be an 
illusion. But knowledgeable people think that it is a pos- 
sibility, and that altohol fuel production plants in local 
areas can be one. of the triggers for change. 

If such a 'change is beneficial, if it addresses one of 
the serious handicaps that continue to weaken the. 
' health of local areas, and if the. philosophy "of communi- 
ty colleges is taken seriously, then colleges do have an 
obligation to contribute what they can to help. Colleges' 
most valuable contribution is the delivery of reliable in- j 
fojmation to community leaders and to -the general 
population. By delivering such information/ colleges 
could help to eliminate the vagaries noted earlier'that af-. 
feet the industry's development. 

One of the most important causes of the industry's 
halting nascence is the reluctance of financial institu- 
tions ahd construction enterprises to invest. To this 
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point colleges and legitimate advocates of alcohol fuel* 
producti6n have stated that financial* institutions are not 
willing to risk capital on unprov^n business ventures. 
They are most comfortable -with the familiar (real estate, 
established firms, etc.). they are not convinced 'of the 
potential that alcohol fuel plants have in turning a prof- 
-it,--nor are they aware -of the residuai effect on the gen-~ 
eral economic health of the community that is rep- 
resented by the industry. Before the value of this fledg- 
ling industry can be tested, financial organizations have 
to be convinced to release venture capital. for construc- 
tion. Then, construction firms must be induced to build 
the plants. . , * * 

Colleges could take advantage of an assortmerit of 
opportunities to share with these two audiences facts 
that could diminish their reservations. Presentations to 
local Chambers .of Commerce, Rotary Clubs, Lions- 
Clubs, Future Farmers of America meetings, and other 
public forums might be used by college faculty and ad- 
ministrators to provide accurate information about the 
potential of alcohol fuel production and its importance 
locally as well as nationally. 

Even before this can happen, educators have to. be 
educated. For this reason, some of the meeting partici- 
pants suggested that, workshops . for educators (like 
those previously offered by AACJC and NfcC) should 
continue to be^ offered across the country, so that de- 
pendable, credible experts can present the facts about .al- 
cohol fuels. 

If the crucial audiences are a effectively addressed, if 
more plants are financed and built, the need for in- 
formed and skilled plant workers will increase and the 
demand for additional^ college programs will expand.. 
Only through this evolution will anything more than 
familiarity modules or courses in college be sensible. 
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As has been noted, the details of this special issue 
paper were drawn from the March 6,. 1981, discussion 
at* AACJC. tin large measure/ this is a report of that 

■ teei^n^. If-at points-this -paper appears to-be- a poleihic 
for akiohol fuels f it is because strong proponents (some 

' with commercial interests) attended the meeting. . 

v The issues raised' concerning two-year college roles 

•in alcohol fuels production are broader than alcohol 

^iuels. They apply to all energy programming. National, 
regifinal, , 2nd, iocal ..energy c circumstances touch 
everyone's lives. The circumstances are too, important 
for two-year colleges -to ignore in their program offer- 
ings. Each' college jnust deride *he manner in which, it 
will respond:^ infusion or discrete modules in' standard 
curricula, courses, sequences, of courses^ certificate/de- 
gree * programs, options In*, related" programs^ public 
forums/workshops/seminars, outreach -programs io**sec- ' 
ondary schools) specialty prpgt&ms in concert with other- 
colleges, information resource centers, or other "m£ans. : 
The college's response shofuld be dictated by community 
need as revealed in various assessment activities (formal 
evaluations, expert opinion offered through* community 
leaders in the government/industry/association sectops, 
among others). It should also be . dictated by the col- 
lege's vision, a vision that -might require thfe college to ; 
assume an advocacy position for the , development of' 
one or another energy resource* \ 

But the bravest arc surely those -who ttave 
^. the dearest'ViSion of what is before them; 
' glory and danger alike, /and ) yet! not- '■/- 
- . withstanding-go but to meet it* Thucydides/ 

460-400 B.C . 
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Resources 

■ : . - '■ ; y 

American fobs From Alcohol Fuel, Marion Anderson and 
Carl Parisi, 13-page booklet that shows over 960,000 
new -jobs would be created by the installation and oper- 
ation -of SI 2 billion worth of- alcohol- fuel plants making 
six billion gallons of ifuel per year; Employment Re- 
search Associates, 400 South Washington Avenue, Lans- 
ing,. Michigan 48933, 517/384-7655; $3.00/single copy, re- 
duced cost for multiple copies. 

Fuel Alcohol: An Energy Alternative for the 198(Fs, 150- 
page final report 6f the U.S. National Alcohol Fuels 
Commission, includes findings and recommendations 
regarding possible alcohol fuels contributions to national 
domestic energy, supplies, costs/benefits of 'developing 
alcohol fuels, end product use, and federal policies/ 
programs that affect development; U.S. National Al- 
cohol-Fuels Commission, Public Affairs, 412 First Street; 
S.E., Washington, D.C. 20003, 202/426-649(t_singIe 
copies free while supplies last;^after March 1981, copies 
available at Superintendent of Documents, 'U.S. Govern- 
ment Printing Office, Washington, D.C. 20402, -stock 
number 052-0*03-00792-4; $4.25. " 

Energy, Vulnerability, and War, Wilson .Clark and John 
McCasker, 350-page report of the Energy and Defense 
Project, supported by the Federal Emergency Manage- 
ment Agency, examines the weaknesses of this coun- 
try's current energy production and "storage systems in 
•terms of national defense and preparedness; National 
Technical Information Service, 5285 Port Royal Road, 
Springfield, Virginia 22161, 703/487-4650; stock number 
A09-4319; $24.50. ~ . 

Energy Education Programs: Perspectives for Communi- 



ty, Junior, ank Technical Colleges, Mary Ann Settlemire, 
35-page booklet containing overviews of tLS. energy use- 
history, recent federal legislation, manpower projec- 
tions, comn^inity college roles, program implementation 
problems, and references to program funding materials; 
AACJC Energy Communications Center, One Dupont 
- Circle, -N. W. , Suite 41 Or Washington, r D.C 20036, 202/ 
293-7050; frep while supplies last. 

A Learning Guide for Akohol Fuel Production, 348-page 
technical resource text stressing perspectives, decision- 
making, operation^ and consumption, and; principles of 
alcohol fuel production, generated out of five-day inter- 
national Workshops conducted by the college; Colby 
Community College, 125.5 South Range, Colby, Kansas 
67701, 913/462-3984; $25/single copy, reduced price for 
multiple copies. 

Alcohol Fuels: .Use, Principle, Economics, Steven J. 
Winston, student's text and teacher's guide focusing on 
12 alcohol fuels production topics, designed for use in 
two-year colleges with substantial technical appendix; 
Solar Energy Research Institute, Document Distribution 
Service, 1617 Cole Boulevard, Golden, Colorado 80401, 
303/231-1158; single copies free. 

Direct Employment and Earnings Implications of Reg- 
ional Biomass Energy Utilization; New England and the 
Combelt States, Wayne Stevenson, eL al, Oak Ridge As- 
sociated Universities, 200-page Graft report of one-year 
investigation that included 145 site visits to biomass op- 
erations and examination of 189 resources; 30 site visits 
were to alcohol plants; case study format; Department of 
Energy, Technical- Information Center, Box 62, Oak 
Ridge, Tennessee 37830, .615/574-1000; available April 
1981; cost not yet determined. ^ 
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Ethanol Fuels Handbook for Community and Small-Scale 
PrQducers, Peggy Wheeler with Brian Muller and 
Charles Banzet, 200-page resource guide, organized by 
region, for , initiation and operation of alcohol plants, 
with special stress on involvement of low and moderate 
-income people; Rural America, 1346 Connecticut Av- 
enue, N.W., Washington, DX. 20036, 202/659-2800; av- 
ailable April 1981 at $4^$5/copy. ■ * 
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